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Abst r act

The new TRI CARE contracts will shift the burden of
provi di ng out pati ent appointing services fromthe contractors to
Mlitary Treatnment Facilities (MIF). Through the Pati ent
Appoi ntnment Call Center (PACC), the MIFs at Bet hesda and
Annapolis are ready for this transition while MIFs at Patuxent
Ri ver and Quantico are researching potential solutions,
i ncludi ng coll aborating with PACC. The call center has the
infrastructure and capacity to absorb additional appointing
volume fromthese two clinics. Consolidating appointing
services at this site is also the nost cost effective
alternative. In reviewing the nmerits of consolidation, however,
Pat uxent River and Quantico have to weigh the action’s potentia
drawbacks particularly the | oss of direct control over
appoi ntment scheduling and its inplications on quality of

servi ce.
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| nt r oducti on
Overview of the National Naval Medical Center
The National Naval Medical Center (NNMC or Bethesda), also

known as the “President’s Hospital,” is |ocated in Bethesda,
Maryl and, inside the Washington, DC beltway. It is one of the

| argest MIFs in the U S. Navy, with approximately 4,000 staff
menbers (active-duty, civilians, and contractors). |In Fisca
Year (FY) 2003, Bethesda saw 594,066 outpatient visits, adnmtted
9,631 patients, and accounted for over 42,735 bed days. The
medi cal center is approved for resident training in nmedical and
surgi cal specialties by many Anmerican physician specialty boards
and by the Council on Medical Education and Hospitals of the
Ameri can Medical Association. Mny of the G aduate Mdical
Educati on prograns at Bet hesda are part of the National Capital
Consortium and the Unifornmed Services University of the Health
Sciences that provide nulti-site educational and clinical
training opportunities at Bethesda, Walter Reed Arny Medi cal
Center (WRAMC), and Mal col m Grow USAF Medi cal Center. Bethesda
is part of region one in the TRICARE (mlitary health plan)
network of 13 regions that subdivide the Mlitary Health System
(MHS) in the United States and abroad.

Conditions that prompted the study

The current generation of managed care support contracts

(MCSC) for region one provide for a central appointing service



through Sierra Mlitary Health Systens (SVHS or Sierra) in
Bal ti nore, MD (Regional Appointing Oficer Council, 2003).

Until a few years ago, Sierra provided the bul k of outpatient
appoi nt ment services for Bethesda and ot her Navy nedi cal
facilities in the region. However, dissatisfaction with the

| evel of service provided by Sierra’s call center pronpted

Bet hesda to establish its own call center and take back nost of
its outpatient appointing services. By establishing its own
centralized Patient Appointnent Call Center (PACC) in June 2002,
t he NNMC commander was able to exercise nore direct control and
authority over appointnments booked for the nedical center. This
decision followed an earlier one by WRAMC to open its own cal
center to service not only Walter Reed, but also other Arny

medi cal treatment facilities in the region. Sierra still books
out pati ent appointnments for Bethesda and WRAMC, but the bul k of
its scheduling functions have shifted to patient appointnments to
the network, which are primarily specialty care appoi ntnents
referred to civilian providers (Regional Appointing Oficer
Counci |, 2003).

Through a Menorandum of Under st andi ng bet ween Bet hesda and
Naval Medical dinic Annapolis, Maryland (NMCLA or Annapolis),
the call center has taken on outpatient scheduling functions for
this clinic. As with Bethesda, however, referrals to the

network are still primarily handled by Sierra. Mre recently,



Naval Medical dinic Quantico, Virginia (NMCLQ or Quantico) and
Naval Medical Cdinic Patuxent River, Maryland (NMCLPR or
Pat uxent River) have expressed interest in partnering with PACC
for their appointing services. Although these facilities have
efficiently booked | arge portions of their clinics appointnents
in the past and anticipate the sane capability in the future,
t he prospect of themtaking over all outpatient appointnents, as
called for in the next generation of TRI CARE contracts schedul ed
to take effect in Septenber 2004, pronpted themto inquire about
the feasibility of a partnership wth PACC

To determine the viability and costs of such a partnership,
t he Busi ness Deci si on Support Departnent was conm ssioned to
study the issue. Cost, workload and capacity anal yses for PACC
are called for in the study as well as appointing workl oad and
capacity anal yses for Patuxent River and Quantico. An analysis
of the network appointing workload for Bethesda and the affected
clinics is also inportant since this function is al nost
exclusively handled by Sierra, and will be turned over to the
call center and the clinics when the new contract takes effect.
Statement of the Problem

Denmand for appointnents, supply of appointnents, and the
opti mal use of the nediumto connect these two conpeting
requirenents formthe core of this study. |In particular this

study will answer the follow ng questions: Wth its current



set-up, what is the call center capacity and will this be
sufficient to absorb Quantico and Patuxent River’s appointing
functions and future additional requirements such as booking
appointnments to the network? |[|f appointing system upgrades are
necessary to neet increased demand, will the cost of taking up
Quantico and Patuxent River's appointing functions offset the
cost of the two clinics' maintaining or setting up their own
dedi cat ed appoi nting departnents?
Purpose

This paper will assess the financial and functional inpact
on the call center of absorbing outpatient appointing services
fromthe naval clinics in Patuxent River and Quantico. It wll
desi gn demand and capacity nodels to determne if the cal
center needs to be upgraded to accommobdat e additional demand for
appoi ntment scheduling. It will also |ook at financial netrics
to quantify the costs involved in the upgrade as well as the
costs involved if the clinics were to set-up or maintain their
own appointing services. A detailed analysis of this
information will assist policy nakers in deciding on the best
alternative to address Patuxent River and Quantico’ s appoi nt ment
schedul i ng needs.

Literature Revi ew
| mproving access to care for eligible TRI CARE beneficiaries

is the underlying goal behind this study. Access to care is



defined as the ability to obtain needed, convenient, affordable,
and effective personal health services in a tinmely manner (Shi &
Singh, 2001). |In the MHS, access to care is sumarized in the
sl ogan “the right patient, to the right provider at the right
time, at the right place.” Critical to neeting this access
standard i s managi ng pati ent access through efficient appointing
mechani sms (Regi onal Appointing Oficer Council, 2003).

The efficiency of appointing systens correlates directly
with tineliness of care, one of the Institute of Medicine' s
(1O six ainms for inmprovenent or six dinensions of quality
where today’s health care system underperforns (Institute of
Medi ci ne, 2001). These six dinensions of quality are al so
reflected in the MHS definition of quality. Health Affairs
Policy 02-016 defines quality in health care as “the degree to
whi ch heal t hcare services for individuals and popul ati ons
increase the |ikelihood of desired health outcones and are
consistent with current professional know edge” (Assistant
Secretary of Defense for Health Affairs, 2002). This definition
i ncorporates the 1OM s six dinensions of quality that mandates
safe, effective, patient centered, tinely, efficient, and
equi tabl e healthcare service (Institute of Medicine, 2001).
Efficient appointing systens not only address tineliness of
care, but also influence the other dinmensions of quality in

heal t hcar e.



Consi stent with the goals of quality inprovenent in
heal t hcare, senior |eadership in the WHS crafted a set of
performance neasures that are aligned with the VHS strategic
priorities. Called neasures for success, these performnce
measures are individual nedical readiness, satisfaction with
t el ephone access, and satisfaction wth health plan (Assistant
Secretary of Defense for Health Affairs, 2003). Satisfaction
with tel ephone access is a nmeasure that relates directly with
the purposes of this study since all appoi ntnents handl ed by the
call center, Sierra and a vast mgjority of appointnents
schedul ed by the clinics are nade via tel ephone. According to
Dr. Wnkenwerder, Assistant Secretary of Defense for Health
Affaires (ASD/ HA), tel ephone access is one of the |eading
indicators that affect overall perceptions of access. He argues
that the MHS can alter overall satisfaction and inprove
efficiency of operations by focusing on access to care (2003).
Schedul ing an appointnent is normally the first step in the
health care delivery process and the patient’s experience in
this encounter is a significant factor in their overal
assessnent of care.

The MHS consi ders ease of nmaki ng appoi ntnments by phone a
key nmeasure of access and has tracked this nmetric in the | ast
few years through custonmer satisfaction surveys. The focus of

t hese nonthly satisfaction surveys is inproving satisfaction



10

with access to appointnents. These surveys are targeted towards
t hose individual s who have chosen to enroll with the MHS
(TRICARE Prinme Enrollees) and are based on responses from

i ndi vi dual s who had an outpatient nedical visit at an MIF during
the previous nmonth. On a scale from“Poor” to “Excellent,” the
per cent age of respondents that answer *“Good,” “Very Good,” or
“Excel lent” (weighted by appropriate sanpling weights) are
conputed. A conparison of the MHS FY02 target rate for patient
satisfaction with access to appointnents with the actual
satisfaction rate (84% versus 80. 8% respectively) shows that the
aggregate IMHS score needs to be inproved (Assistant Secretary of
Def ense for Health Affairs, 2003). Wth this study, it is hoped
that not only the viability of taking over appointing functions
for Quantico and Patuxent River will be assessed, but al so that
recommendati ons can be provided for a nore efficient and

optim zed appointing systemin order to pave the way for

i ncreased patient satisfaction.

In the MHS, there are three najor types of appointing
systens that potentially inpact patient satisfaction. The first
type is called the “saturated” or “full-triage” approach where
patients who call in for sane day appoi ntnments conpete for
slots. Those whose conditions neet the definition for acute
care have higher priority than patients who do not neet the

criteria. Consequently, schedules that are full for a nonth,
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for exanple, becone even nore saturated as patients are
repeatedly noved back on the priority list. As these patients
are seen at a later tinme, patient backlog or “inventory”

devel ops, starting a cycle that continually repeats itself
(Myers, 2003).

Anot her type of appointnment system which is comon in both
civilian and mlitary health settings, is called the “carve-out”
approach. This nodel calls for predicting urgent demand and
reserving tinme to neet it. Although carve-out nodels nay
function better than traditional, “full-triage” nodel, they too
present their own problens. Since carve-out nodels typically
reserve a supply of urgent care by designating a triage doctor
for a given day, patients needing urgent care nmay see someone
other than their primary care physician. This scenario
threatens continuity of care and creates artificial denmand for
extra visits wth the patient’s personal physician.

Furthernore, triage decisions are often wong since the noisy
and persistent, but otherw se non-urgent patient nay get the
urgent slot while the calm unconplaining and truly sick patient
may not (Murray & Berw ck, 2003).

The third, |ess common, appointnment system approach is the
open or advanced access system This nodel |eaves appoi nt nent
slots deliberately vacant for daily access on demand so that

patients calling to see their physicians are offered an
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appoi ntment the sanme day (Forjuoh, Averitt, Cauthen, Couchnan,
Symm & Mtchell, 2001). |Instead of sorting demand into two
queues, routine and urgent, the rule in open access appointing
is to performtoday’s work today. Also, instead of sorting
demand by clinical urgency, it sorts appointnent demand by
clinician and the central question for allocating appointnents
is whether the patient’s personal physician is available to take
an appointnent on the day that it is requested (Mirray &

Berw ck, 2003). If the personal physician is not avail able, the
pati ent nust be given the choice of seeing another physician or
waiting to schedul e an appointnment with his or her primary care
physician at a | ater date.

O the three appoi ntnment system approaches descri bed, open
access is the nost patient friendly, but it is also the nost
conplicated and difficult to inplenent. To nmake this nodel
wor k, patient volune and the required staffing patterns nust be
accurately predicted (Forjuoh et al., 2001). In other words,
demand for appointnments nust be consistently net with the right
supply of providers and support staff. The MHS | eadership
recogni zed the many advantages and benefits of this
revol uti onary appointing strategy while acknow edgi ng t he
difficulties involved in inplementing such a strategy. To this
end, the MHS devel oped a guide for MIFs that are considering

i npl enenting an open access appointing system (Assi stant
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Secretary of Defense for Health Affairs, 2002). Regardl ess of
t he nmet hodol ogy sel ected, the underlying goals of any appointing
system are the sane--to neet access standards and i nprove
custoner satisfaction.

Simlar to the trend within the WVHS to consolidate paralle
services and establish centers of excellence, partnership
agreenents between organi zati ons are encouraged by the Navy’'s
Bureau of Medicine and Surgery (BUMED) to maxi m ze econom es of
scal e i n maki ng operational and purchase decisions. Although
these initiatives are first and forenpst cost saving neasures,
they are also strategies to assist the MHS in inproving
ef ficiency, thereby increasing patient access and enhanci ng
patient satisfaction. These are precisely sone of the end goals
behi nd Bet hesda’ s decision to assist Annapolis with its
appoi nting needs. They are al so key considerations in
Bet hesda’ s eval uati on whether to accommodate or abstain from
absor bi ng Patuxent R ver and Quantico’s appointing services.

In order to make an informed decision regarding either
mai ntai ning the status quo or expandi ng PACC s custoner base,
the center’s current capacity and projected denmand nust be
anal yzed. Typical expansion projects that require investnent
outl ays are judged based on return on investnment. The nost
common consi deration, and the one that usually carries the nost

wei ght, is financial return on investnent calculated in terns of
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profitability neasures such as savings to investnent ratio,
payout period, or net present val ue (Gapenski, 2001). However,
since this project does not rely on profitability neasures to
justify inplenmentation, non-financial returns such as neeting
access standards and i nproving patient satisfaction are equally,
if not nore, inportant. These non-financial goals address
strategic and cultural benefits for the organi zation (G nter,
Swayne & Duncan, 2002). |Inproving access by expandi ng the cal
center could reinforce patients’ beliefs that Bethesda and the
clinics are | ooking for ways to serve thembetter, which in turn
could bring a cascade of positive effects such as better
patient-provider relationships, higher quality, and inproved
sati sfaction.

In anal yzing the costs of expanding the call center, only
additional variable costs (e.g., phone bill less fixed charges),
addi tional |abor, and infrastructure upgrades wll be
considered. Fixed costs (e.g., contract |abor, facilities,
equi pnent, and existing telephone lines) will not be included in
t he cal cul ati on since these expenses will continue to be
i ncurred whether or not this expansion project is inplenented
(Finkler, 1999). The costs associated with additional variable
expenses, |abor, and infrastructure upgrades will be wei ghed
agai nst the costs the clinics would incur if they were to

al l ocate cl erks and equi pnent dedi cated to scheduling patient
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appointnments. A cost to benefit analysis would then be a useful
conpari son of the conpeting alternatives (Schmdt, 2002).

The deci sion whether to pursue or not to pursue the cal
center expansi on cannot be solely based on its inplications to
Bet hesda's bottomline. 1In fact, it would be difficult to trace
direct financial benefits fromsuch an expansion. Rather, the
deci ding factor has to be whet her pushing ahead with the
expansi on nmakes financial sense froman MHS perspective. This
outl ook is in keeping wwth the Assistant Secretary of Defense
for Health Affairs’ vision for the MHS to fulfill its prom se as
atruly integrated systemof interrelated and interdependent
conmponent s designed to achi eve sonme conmon goal s, and where
i nvestment decisions are increasingly evaluated at the
departnment or systemw de |level rather than sinply at the |oca
or treatnent facility level. Furthernore, integrating comon
functions such as appoi ntnment scheduling results in reduced
operating costs by achi eving econoni es of scale (Jacobs &
Rapoport, 2002). 1In the MHS, the advantages of this strategy
have been repeatedly denonstrated in the | ogistics arena where
st andar di zed and coordi nated purchasi ng deci si ons by regi ona
groups have saved mllions of dollars.

The efficiency of work and potential cost savings fromthis
i kely consolidation project are inportant steps in the MIFs’

continuing efforts to inprove access to care. They address the
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ASD HA policy directive that makes access to care for
beneficiaries a top priority of the MHS (Assistant Secretary of
Def ense for Health Affairs, 2002). Above all, they reflect the
MHS commitnent to carry out its mssion of treating the right
patient wwth the right provider at the right tine and at the
right place.

Met hods and Procedures

The first step in the data gathering phase was to determ ne
hi stori cal demand using prior fiscal year data (i.e., the total
nunber of appointnments made by the call center, clinics, WRAMC
Sierra, and TRI CARE on-line). Appointnent data for Annapolis,
Pat uxent River, and Quantico were obtained fromCHCS ||, a
medi cal and dental clinical informati on systemthat generates
and mai ntains a conprehensi ve conputer-based record for each MHS
beneficiary (Cl TPO, 2004). Data for Bethesda were pulled from
the call center database, which uses a software product |icensed
from Aspect Communi cations, Inc., manufacturer of the Automatic
Call Distribution system and ot her equi pnent used at the cal
center.

Usi ng avail abl e data, future demand per nonth was
forecasted using a noving average. This technique exclusively
enpl oyed hi storical observation and no attenpt was nade to node
or understand the underlying causal relationships between

vari abl es. Al though useful in forecasting aggregate nonthly
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demand and in determning if overall nonthly demand can be net,
a detail ed breakdown of the nunber of calls per day and every 30
m nutes was al so needed to obtain a better picture of variations
in demand. A careful analysis of this informati on was crucia

in order to avoid Sierra’s m stakes. The conpany net the
standard for average nonthly performance, but due to daily and
hourly variations in demand, which it failed to forecast, many
custoners could not get through during peak times. Furthernore,
insufficient agents resulted in long wait tinmes and high rates
of abandoned calls.

Since one of the purposes of this study was to determne if
supply (appoi ntment schedul i ng) can neet the new denand of
additional calls for outpatient appointnments from Patuxent R ver
and Quantico, the next step was to calculate the call center
capacity. This was acconplished by tallying the nunber of
out pati ent appointnments and other calls handl ed by the cal
center and determ ning the weighted average tinme to conplete
each transaction. Dividing the total available work hours for
all the appointrment clerks per nmonth by the wei ghted average
tinme required for each transaction produced the nonthly cal
center capacity (i.e., total available mnutes for scheduling
appoi ntnents). Varying productivity |levels anong the
appoi ntment clerks were factored in the cal cul ati on by averagi ng

the call handling time of all clerks.
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Fol |l owi ng an anal ysis of the call demand and the cal
center’s ability to handle this demand, |abor adjustnents,
t el ephone infrastructure upgrades, and additional phone charges,
were calculated. The call center is currently staffed by one
supervi sor, one assistant supervisor, and 23 appoi ntnent cl erks,
whi ch is the opti mum nunber of operators the existing tel ephone
I ines can accompdate. Therefore, any additional appointnent
cl erks exceed the relevant range of the tel ephone infrastructure
and woul d necessitate upgrades to the infrastructure itself in
the formof additional T1 (dedi cated phone connection that
consi sts of 24 individual channels) lines. This additional unit
cost effects a change in total fixed costs and is categorized as
margi nal or incremental cost (Finkler, 1999). Since margina
cost plays a crucial role in any business decision, this
information will assist Bethesda’'s |eaders in their decision
regardi ng the proposed call center expansion.

Costs associated with setting up appointing systens in
Pat uxent Ri ver and Quantico were cal cul ated and conpared with
t he additional variable and increnmental costs associated with
expanding the call center. The result of this conparison
determ ned which of the two alternatives was nore cost effective

froman overall or IMHS standpoint.
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Reliability and Validity

Col l ectively, data obtained fromthe MHS is assuned to be
reliable and valid. Pursuant to a directive fromthe Assistant
Secretary of Defense for Health Affairs (1999), the MHS
instituted neasures to inprove data quality in its many source
data systens such as the Conposite Health Care System (CHCS),
Medi cal Expense and Perfornmance Reporting System ( MEPRS), and
St andard Personnel Managenent System (SPVMS). At the MIF | evel
Data Quality Managenent Control (DQVC) Prograns were instituted
to assist Commanding O ficers with the tineliness, conpleteness
and accuracy of data submtted fromtheir facility. The
facility Data Quality (DQ mnmanager, with assistance fromthe
Data Quality Assurance Team is responsible for acconplishing
these activities and presenting the results to the facility
Commander who, in turn, signs a nonthly “Data Quality Statenent”
(WMHS Data Quality Managenent Control Review List, 2001).
Despite these aggressive interventions to inprove data quality,
100% accuracy of records cannot be guaranteed due to the sheer
nunber and conplexity of data entry points at Bethesda and the
other clinics. On the aggregate, however, data obtained from
IVHS data repositories are generally accepted to be reliable and

valid, and, therefore, suitable for this study.
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Limitations of the Study

Due to difficulties in retrieving Cctober, Novenber and
Decenber FY-03 statistics fromthe call center database, only
data from January through Septenber FY-03 were pulled for the
study. M ssing data were forecasted and substituted using a
ni ne-nmont h novi ng average. Additionally, Quantico and Patuxent
Ri ver do not have databases |inked to systens such as Automatic
Call Distribution or Voice Over IP that would enable themto
track call volunme. Consequently, call volunme was projected
based on the nunber of appointnents, which were then adj usted
using the proportion of Bethesda and Annapolis’ schedul ed
appointnments in conparison with call volunme. These factors and
ot her assunptions in the study nust be taken into account when
eval uating the study’s concl usions and recomrendati ons.
Expected findings and utility of results

This project will produce the call center’s capacity and
forecasted demand. Fromthis information, it can be determ ned
whet her appoi nting services for Patuxent River and Quantico can
be absorbed by the call center utilizing its existing
infrastructure or whether investnent upgrades are needed to neet
the additional demand. |f upgrades are necessary, variable and
mar gi nal cost data will provide policy nmakers with the
information they need to decide whether it is nore cost

effective to expand the call center or whether it makes nore
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sense to establish separate appointing services for Patuxent
Ri ver and Quantico. Even if the call center is not expanded,
the capacity nodel can be used to optim ze appoi nt nent
scheduling given that the center is currently underutilized,
booki ng | ess than 30% of Bethesda's outpatient visits.
Addi tionally, the demand nodel, which can project daily demand
in 30-mnute increnents, can assist call center supervisors with
staff schedul i ng.
Appointment Breakdown

For appoi nting purposes, outpatient appointnments can be
grouped into two general categories: appointnents that can be
booked by the call center and those that cannot be booked by the
call center. Appointnments that fall under the latter category
are reserved, using detail codes in CHCS Il that restrict
appoi ntment clerk access, for booking by the clinics and/or
providers only. Exanples of these are appoi ntnents that have
dol l ar signs by their classification types (ACUT$, PCMB, ROUTS)
and those specifically designated as provider book only (PBO).
Addi tional restrictions are spelled out in the current business
rules that detail appointing responsibilities. Oher
restrictions are by agreenent between the call center and the
clinics. These are manifested in the appointnent tenpl ates
generated by the clinics and used by the call center to book

appoi nt nent s.
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Appendi ces (A), (B), (©, and (D) show the nunmber and type
of appoi ntnents for Bethesda, Annapolis, Patuxent River, and
Quantico respectively. Appendix (A) also provides a detailed
listing of the nunber of appointnments booked for Bethesda by
entities other than the call center. While Bethesda and
Annapolis rely nostly on the call center, their clinics, and
Sierra to book their appointnments, Patuxent R ver and Quantico
can only rely on their clinics and Sierra to book the vast
majority of their appointnents. Besides Sierra, the four sites
al so share a common appointing platformin TRICARE Online, a
Department of Defense Internet portal that was designed to neet
beneficiary needs for greater access and conveni ence in
schedul i ng appointnments. Despite its accessibility, however,

t he nunber of appointnents nmade t hrough TRICARE Online is very
small relative to the other appointing platfornms. These

appoi ntnents will be excluded fromthe study.

Impact of New Managed Care Support Contract

The new Managed Care Support Contract for Region One, which
wi |l now becone part of TRICARE North, will take effect on
Septenber 1, 2004. Unlike the previous contract, the new
contractor will not be responsible for appointing services.
Upon transition to the new contract, MIFs will solely be

responsi bl e for their appointing services.



23

For Bethesda, this transition will have m nimal inpact on
patient appointing. The call center was opened al nost two years
ago and has been fully functional ever since. The vast mgjority
of Bet hesda’ s outpatient appointnents are handl ed by the cal
center and the clinics within the hospital. Furthernore, the
current contractor made, on average, 2.1% of Bethesda’s
appoi ntnments per nmonth in FY-03 (Appendi x A), nunbers that can
be easily handl ed by the call center.

Because Annapolis began partnering with the call center in
2003, transition to the new TRI CARE contract will al so have
m nimal inpact on its appointing service. Annapolis already
carries out the magjority of its appointment scheduling, and only
relies on the call center for approximately 25%of its
appoi nti ng needs (Appendices A and B). Early partnership with
the call center, perhaps in anticipation of changes to the
managed care support contract, was not only prescient, but also
an astute managenent decision. Furthernore, by outsourcing only
a fraction of its appointnents, Annapolis naintains control over
its appoi ntment books.

Appoi ntments at Quantico are handled differently. Quantico
utilizes front desk clerks to make acute appoi ntnents
(conditions that require appointments within 24 hours) and
clinic booked appointnments (appoi ntnent types with dollar

signs); all other appointments are booked by Sierra. Nunmber and
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type of appointnents are listed in Appendix (D). This list
shows that since Quantico relies on Sierra for approximtely 35%
of its appointnent scheduling, it will be significantly inpacted
by the new TRI CARE contract. They woul d either have to expand
their current in-house appointing service or
contract/col |l aborate with a third party.

Branch Medical Cinic Patuxent River is in a simlar
situation as Quantico. Although they serve a snaller
popul ati on, the percentage of appointnents that the clinic
currently manages conpared with that of Sierra | eaves a huge
wor kl oad that Patuxent River would have to absorb once the
contract goes away (Appendix C. As with Quantico, they would
ei ther have to expand their appointing capacity or | ook outside
for assistance.

Resul ts

Demand and Capacity Data

To determ ne demand for the call center, overall cal
vol une including all incomng and outgoing calls were
considered. Incomng calls include calls to nake or cancel
appoi ntnents and calls routed to Sierra, Health Benefits Advi sor
(HBA), or Triage Nurse. Once calls are routed, they are
consi dered outgoing calls. Regardless of their status, all were
i ncluded in the demand cal cul ati on because each call ties up one

or two of the 48 lines available to the call center. For
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Table 1

Call Vol ume for NNMC and NMCLA

For ecast ed Act ual
CCT NOV DEC JAN FEB MAR APRI L
Handl ed by agents 21, 335 21, 241 21,493 22,181 18,972 22,019 21, 085
Qut goi ng 7,219 6, 819 6, 985 10, 820 5,330 6, 436 6, 892
Tot al 28, 554 28, 060 28,478 33,001 24,302 28,455 27,977
Transfer to Sierra 255 530 503 397 777 588 531
Transfer to Nurse 166 338 322 303 481 393 315
Transfer to HBA 52 123 126 81 99 152 136
Act ual
MAY JUNE JULY AUG SEPT AVE AVG Ti nmes
Handl ed by agents| 21,197 21,904 22,529 20,613 21,511 | 21,340 4 mn
Qut goi ng 8,618 7,830 7,286 5, 940 5,823 | 7,167 3.45 nmin
Tot al 29, 815 29,734 29,815 26,553 27,334 | 28,506
Transfer to Sierra 611 451 465 454 639 547
Transfer to Nurse 380 347 324 280 355 353
Transfer to HBA 131 126 176 104 130 127

exanple, an inconmng call continues to tie up a line even after
it is transferred and converted to outgoing, where it ties up
another line for a total of two lines tied up by a single call.
Both lines are opened only after the call is term nated.
Overall call volume or denmand for Bethesda and Annapolis is
listed in Table 1.

Addi ng Bet hesda and Annapolis’ demand to those of Patuxent
Ri ver and Quantico produces overall call center denmand.
However, since the two latter clinics do not tally their cal
vol unes, made appointnments will be substituted instead.

Additionally, since call volume is significantly higher than the
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Table 2

Revi sed Call Volumes for NNMC, NMCLA, NMCLPR, and NMCLQ

NNMC & NMCLA Cct Nov Dec Jan Feb Mar Apr
Cal | Vol ure 28,554 28,060 28,477 33,001 24,302 28,455 27,977
Schedul ed Appts| 9,380 7,728 9, 558 10, 791 9, 136 9,758 10, 834
Appts / Volune | 32.9% 27.5% 33.6% 32. 7% 37.6% 34. 3% 38. 7%

Pat uxent Ri ver

Schedul ed Appts| 5 255 4,029 4,057 4,473 4,798 4,796 4,877
| ess ACUT appts

Adj usted Volume| 15,997 14,629 12,087 13,679 12,763 13,985 12,594

Quanti co

Schedul ed Appts| 5 015 3, 408 3, 461 4,541 3,723 4, 405 4,528
| ess ACUT appts

Adj usted Volune| 15,266 12,374 10,312 13, 887 9, 903 12,845 11,693

Overall Volume | 59,817 55,063 50,876 60,568 46,968 55,286 52,264

NNMC & NMCLA May Jun Jul Aug Sep Ave
Cal I Vol ure 29,815 29,734 29,815 26,553 27,334 | 28,506
Schedul ed Appts| 10, 169 9, 902 10, 169 8, 747 9, 589
Appts / Volune | 34.1% 33.3% 34. 1% 32. 9% 35. 1%

Pat uxent Ri ver

Schedul ed Appts| 4,109 4,014 3,376 3,477 3,477 4,228
| ess ACUT appts

Adj usted Volume| 12,047 12,053 9, 898 10, 555 9,911 14, 937

Quantico

Schedul ed Appts| 4, 565 5,119 5, 558 4,720 5,322 4,530
| ess ACUT appts

Adj usted Volune| 13,384 15,371 16,296 14,328 15,171 | 13,403

Overall Volune | 55,247 57,159 56,009 51,436 52,416 | 54, 426

nunber of made appoi ntnents, demand will be adjusted based on
t he proportion of schedul ed appointnments to call volume. 1In the
case of Bethesda and Annapolis, made appointnments are, on

average, only 34%of call volunme. This proportion will be
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applied to Patuxent River and Quantico’s nmade appointnments in
order to cone up with a substitute call volune. Revised cal
vol unes are contained in Table 2.

As seen in Table 2, when Patuxent River and Quantico are
i ncl uded, average call volune for the call center al nost doubl ed
from 28,506 to 54,426 calls. The table also shows that for
every made appoi ntnment, approximately two other calls may be
generated. These additional calls could be anything fromcalls
to cancel appointnents, transfers to HBAs or triage nurses, or
just general inquiries. Although these calls may not result in
actual appointnents, they still tie-up phone |lines and shoul d be
made part of the demand equati on.

Usi ng overall nonthly demand, daily and 30-m nute cal
vol umes can be calculated. Statistics retrieved fromthe cal
center database (Table 1) show that January had the hi ghest
monthly call volume. Fromthis, daily and 30-m nute cal
di stribution charts were generated (See Figures 1 and 2). Only
weeks with five workdays were used in the daily cal
distribution tally. Short workweeks, i.e., those with holidays
within the week, do not follow this distribution. They
typically show a spike in call volune the day after the holiday,
regardl ess of what day the holiday falls on. Volume on these
days is conparable to those on Mondays, and on sone occasi ons

even exceeds them Normal call distributions, however, follow a
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Figure 1. Daily Call Distribution
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pattern where calls are highest the begi nning of the week and
then gradually taper off to their |owest volune at the end of
the week. Figure 2 shows an hourly call distribution where
volume slowy builds up until it peaks between 0930 and 1030 and
then gradually tapers off.

Havi ng br oken down demand by nont hs, days, and 30-m nute
i ncrenents, only the highest volune fromeach group will be used
in determning capacity. Put another way, capacity will be
measured by the highest volunme of calls that the call center can
handl e within each of these paraneters. |If the call center can
handl e the highest nonthly, daily and 30-m nute call volunes, it
follows that it can handle other call volumes the rest of the

time. The revised denmand data using the highest call volunes



Figure 2. Hourly Call Distribution
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are presented in Table 3.

Wth demand information in hand, the next task is to
determine if the call center’s capacity can accommodate this
demand. To determ ne capacity, call center work hours, nunber
of appoi ntnent clerks, nunber of phone |ines, and average
duration of calls are conmputed. The nunber of phone lines is

especially critical because this deternm nes whether or not a

call gets through to the call center. The call center currently

uses two T1 lines, which neans that at any given tine, and with

no transferred calls still active, 48 calls can get through.

these calls, the nunber of appointnment clerks Iimts to 23 the

nunber of calls that can be handl ed by agents. The rest renmain

in the systemeither passing through the call options nenu,

o
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Tabl e 3

Hi ghest Call Vol unes

Mont hl y 60, 568
Weekly (split evenly for 4 weeks) 15, 142
Daily (27% of weekly calls) 4,088
Every 30 mn (6.73%of daily calls) 275

tying up a line while in a transferred status, or otherw se
waiting in the queue for the next avail abl e operator.

Capacity is reached when one of two neasures are net:
first, when a caller gets a busy signal and, second, when a
caller has to abandon a call or wait for an extended period of
ti me because an agent is not readily available. In FY-03, wait
times (el apsed tine after a patient selects the option to speak
with a clerk and the time they get connected) averaged 43
seconds.

Wth the first neasure, Table 4 shows that capacity is
reached when 356 calls are in the system (i.e., being processed
by agents, in the call queue, transferred but active, etc.) in
any 30-mnute interval. Wen call nunber 357 tries to access
the system a busy signal is returned. According to LT Russel
Braden, PACC Departnment Head, the only time this scenario
mat erialized was in January 5, 2004, when for 18 seconds at 0900

and 25 seconds at 1200, all lines at the call center were busy.
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Tabl e 4

T-1 Line Capacity

Tel ephone Li nes 48

M nutes Avail able per Day (720 mi n. per line) 34560
M nutes Avail abl e per 30 m nutes 1440
Average Duration of Call 4:03
Capacity every 30 nminutes 356

One weakness of the preceding capacity calculation is that
it assunes that calls are spread out within a 30-m nute peri od
and that calls roll out as others roll in. As nentioned
earlier, however, calls may cone in bunches and may stay in the
systemin bunches, potentially overwhel m ng the phone |ines.

For exanple, an extremely high nunber of calls may cone in

si mul t aneously, flood the systemand result in busy signals for
any incomng calls. But, since this possibility cannot be
reliably predicted (i.e., how many simultaneous calls will cone
in over a certain period of tinme plus how many calls are stil
in the systemduring the sane tinme period) w thout doing a
simulation analysis, it is not factored in the capacity

cal cul ati on.

Capacity is reached in the second neasure when 170 calls
are handl ed by agents in any 30-mnute interval (Table 5).

Li ke the busy signal neasure, this capacity figure represents an
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Tabl e 5

Agent Capacity

Agent s 23
M nut es Avail abl e per Day 16560
M nutes Avail abl e per 30 m nutes 690
Average Duration of Call 4:03
Capacity every 30 nminutes 170

average; it can go up or down depending on the duration of
calls. Also, |ike the busy signal nmeasure, and for the sane
reason expl ained above, it does not account for the possibility
of an extrenely high nunber of sinultaneous calls that could
instantly use up agent capacity. This scenario, however, is
nore the exception rather than the rule. Data shows that calls
requiring agent assistance are nore likely to be spread out over
30 mnutes rather than tightly bunched up in five or ten mnute
packets.
Staffing and Cost Data

The call center is staffed by agents contracted through
Kelly Services, Inc. The yearly contract provides for 23
appoi nt ment cl erks, one assistant nanager, and one nanager.
This fiscal year’s contract was purchased for $1, 175,143, the
| ar gest conponent of the call center’s annual budget. Each

addi tional clerk costs $43,282. Additional T1 lines through
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Tabl e 6

Tel ephone Charges for Toll Free Calls

Current Expanded
NNMC & NMCLA Patuxent River Quantico

Ave. Calls Per Mnth 3,995 14, 937 13, 403
Ave. Call Length 4:12 4:12 4:12

Total Call Length 16, 313 61, 607 55, 280
Cost per Mnute $0. 028 $0. 028 $0. 028
Mont hly Cost $456. 76 $1, 725. 00 $1,547. 84
Yearly cost $5, 481. 17 $20, 699. 95 $18,574. 08

Tot al Cost $5, 481. 17 $39, 274. 03

Verizon, Inc., costs $853.00 per line plus the cost of outgoing
calls, currently $0.03 per call. Equipnment upgrades to support
an additional T1 line and installation costs are avail able from
Aspect Comuni cations, Inc., for $3,956. Charge for toll free
calls is $0.028 per mnute. Al other costs are fixed and not
rel evant to the study.

The nost obvi ous cost increase associated wth expandi ng
the call center is increase in tel ephone charges, both |ocal and
toll free. However, due to distance (Patuxent River and
Quantico are 77 nmles and 46 nmles away from Bet hesda
respectively) patients would nost |likely use the toll free
nunber instead of the |local nunber to call PACC. For this
reason, all calls fromthese sites will be conputed as toll-free
calls, which entail higher tel ephone charges. Current and

expanded toll-free tel ephone charges are provided in Table 6.
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Di scussi on

Sonme of the estimated costs incurred in building and
mai ntai ni ng Bet hesda’s call center (Appendix E) are useful in
projecting sonme of the likely costs of building and mai ntaining
a call center for Patuxent River or Quantico. Appendix E shows
that the cost of a call distribution systems |Iicensing, support
and tel ephone |line fees alone significantly exceed the cost of
consol idating appointing services at the call center. If two or
even one call center were built for these clinics, these
recurring charges woul d cost approximately $52, 600 (excl uding
cost of calls), conpared to approximately $39, 300, which is the
addi tional tel ephone cost for PACC. Staffing and m scell aneous
expenses for the new call center sinply add to the overhead
costs that already exceed the costs of an expanded PACC
| nvestnent outlays to build a new call center could easily run
in the hundreds of thousands of dollars, further weakening the
viability of this option.

Al t hough the cost conparison favors consolidation over
building a new call center, |oss of control over their
appoi nting services could be an issue for Patuxent R ver and
Quantico as it was for Bethesda when Sierra handled a | arge
share of its appointnments. Direct action on the part of the
clinics to resolve sinple appointing issues will be | ost and

t hey woul d have to rely on the call center to handl e these
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issues for them Additionally, despite the best of intentions,
delay in the resolution of any issue is inevitable because of
the fact that an additional |ayer in the organization is added
to the appointing process.

Pat uxent River and Quantico stand to | oose control of
quality of service if they outsource this service to PACC
Quality of service neasures cones in the formof acceptable wait
times or sinply the absence of busy signals. A legitimte
concern for these clinics is whether the call center can truly
handl e the additional volume w thout sacrificing quality. As
was previously identified, the call center has al ready
experienced maxi num capacity, albeit only one day, with its
current call volume. The capacity nodel only projects maximum
call volume every 30 mnutes, which will neet projected demand
if calls are spread out over this tine span. It does not factor
the possibility that calls may not arrive in a neat, evenly laid
out sequence. To inprove the likelihood that all calls, even
when they are bunched up or nore calls cone in sinmultaneously,
will get through to the call center, installation of another T1
line is recommended.

An additional T1 |ine m ght address the problemof calls
not getting in the system but not whether clerks can handl e
them once they get in. Again, the nodel projects that the

current staffing nunbers would be able to handl e the workl oad.
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However, there will be spikes in call volune that nay or nmay not
beconme nore frequent with the increase in call volune brought on
by consolidation. |If the consolidation option is selected, it
is reconmended that calls be nonitored for average wait tines
and abandonnent rates so that if these neasures exceed current

| evel s the nunber of clerks and their schedul es can be adj usted
accordingly.

Concl usi ons and Recomendati ons

The nodel s presented in this paper show that, on the whol e,
call center capacity can neet demand. This does not nean,
however, that demand will be net 100% of the tinme. There may
continue to be instances wherein the issues raised in the
precedi ng section will be tested and demand projections
exceeded. How often call volune m ght exceed capacity is beyond
t he scope of this paper.

VWhat this paper can address is which alternative to pursue
as Patuxent River and Quantico | ook for options to address
future appointing needs. Based on the financial data presented,
it is nore cost effective to consolidate appointing services at
PACC. The center currently has excess appointing capacity that
woul d enable it to absorb the projected call volunmes from
Pat uxent River and Quantico while still nmeeting its current

needs.
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To address spikes in call volunes and Iimt busy signals in
the future, installation of an additional Tl line is
recommended. This is a small investnment with huge potenti al
returns including few or no busy signals. Additionally, if the
consolidation option is adopted, future studies to examne its
i mpact on the ability of the call center to deliver tinely and
gqual ity service as neasured by acceptable wait tines and busy
signals are reconmmended. Adjustnents to staff and |ine capacity

could then be aligned with actual demand.
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NNMC FYO03 Qut pati ent Appointnments
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Forecasted Actual |
Call Volume Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Ave
Handled by agents 21335 21241 21,493 22,181 18972 22,019 21,085 21,197 21904 22529 20,613 21511 21,340
Outgoing 7219 6,819 6,985 10,820 5,330 6,436 6,892 8,618 7,830 7,286 5,940 5823 7,167
Total 28554 28060 28477 | 33,001 24302 28455 27,977 29,815 29,734 29,815 26,553 27,334 28,506
% Handled by Agents 7472% 75.70% 7547% 67.21% 78.07% 77.38% 75.37% 71.10% 73.67% 75.56% 77.63% 78.70% 75.05%
Appointing Volume
NNMC 38,851 32,479 33,106 40,170 34,016 35998 37,009 35542 35367 37,556 34,299 38,709
% made by PACC 215% 21.3% 25.6% 24.1% 23.8% 242% 268% 265% 255% 24.7% < 23.7% @ 22.9%
PACC Workload for NNMC
Appointments scheduled 8370 6930 8477 9691 8,100 8,708 9,917 9,433 9,001 9,281 8,133 8,852
Appointments cancelled 1292 1171 1467 1595 1549 1,528 1589 1538 1463 1,501 1456 1,635
Total 9,662 8,101 9,944 11286 9,649 10,236 11506 10,971 10,464 10,782 9,589 10,487
PACC Workload for NMCLA
Appointments scheduled 1,010 798 1,081 1,100 1,036 1,050 917 736 901 888 614 737
Appointments cancelled 103 106 119 140 151 154 122 117 167 125 91 120
Total 1,113 904 1200 1240 1,187 1,204 1,039 853 1,068 1,013 705 857
NNMC & NMCLA
Total Booked 9380 7,728 9,558 10,791 9,136 9,758 10,834 10,169 9,902 10,169 8,747 9,589
Total Cancelled 1395 1277 1586 1,735 1,700 1,682 1,711 1655 1,630 1,626 1,547 1,755
Total Transactions 10,775 9,005 11,144 12526 10,836 11,440 12545 11,824 11532 11,795 10,294 11,344
Patuxent River
Bookable Appts (less ACUT) | 6483 5236 5326 5816 5817 6,129 6,018 4376 4,295 3,568 3,679 3,717
Quantico
Bookable Appts (less ACUT) 9,925 7,368 8,917 9,802 7,730 9,961 9,132 8,608 11,260 11,524 9,243 9,246
Total Booked / Total Volume 32.85% 27.54% 33.56% 32.70% 37.59% 34.29% 38.72% 34.11% 33.30% 34.11% 32.94% 35.08% 33.90%
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Appendi x B

Naval Medical dinic Annapolis FY-03 CQutpatient Appointnents

Cct Nov Dec Jan Feb Mar  Apr May  Jun Jul Aug Sep Ave

ACUT 653 690 653 952 881 780 852 638 521 1997 597 358
EST 123 122 43 121 152 161 217 87 71 111 118 168
PRCC 2 3 1 2 2
ROUT 591 432 650 722 749 678 604 506 565 1985 1099 271
SPEC 290 172 154 224 93 80 90 133 493 194 103 141
VELL 23 31 84 108 102 106 96 76 109 212 375 81
Tot al 1680 1447 1584 2127 1977 1807 1862 1441 1761 4499 2294 1019 23498

ACUTS$ 2377 1565 868 1238 1157 1315 1331 1130 888 1621 2578 1864

ESTS$ 2471 1404 963 1584 1360 1445 1623 945 625 1782 1356 1492

GRP$ 65 62 62 111 46 79 79 87 77 82 52 72

PCMb 1

PROC$ 30 57 28 55 40 57 65 36 30 34 46 33

ROUTS$ 2324 2054 1035 1304 1346 1389 1640 1460 1007 1437 984 1505

SPEC$ 578 575 429 583 553 706 738 602 557 898 496 605

VELLS$ 550 276 830 1097 1363 1182 1240 709 1178 2784 1229 761

Tot al 8396 5993 4215 5972 5865 6173 6716 4969 4362 8638 6741 6332 74372

Overal | 10076 7440 5799 8099 7842 7980 8578 6410 6123 13137 9035 7351 97870
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Appendi x C
Naval Medical Cinic Patuxent River FY-03 Qutpatient Appointnents
Cct Nov Dec Jan Feb  Mar Apr May  Jun  Jul Aug Sep Ave
ACUT 1228 1207 1269 1343 1019 1333 1141 267 281 192 202 240
EST 378 252 254 271 303 321 307 822 917 318 230 220
GRP 68 50 32 30 32 34 51 72 56 56 121 54
PCM 44 40 17 32 37 55 35 33 30 51 33 39
PROC 342 236 181 114 170 89 178 89 125 94 68 138
ROUT 3966 3044 3184 3517 3851 3908 3976 2682 2533 2495 2701 2540
SPEC 456 395 389 509 405 389 330 410 353 251 246 201
WELL 1 12 1 111 78 285
Tot al 6483 5236 5326 5816 5817 6129 6018 4376 4295 3568 3679 3717 5038
ACUT$ 3 4 1 1 49 942 903 39 19 24
EST$ 68 129 112 146 151 176 230 591 240 966 1030 1100
GRP$ 31 3 39 30
OPACS$ 50 247 142 242 235 343 419 365 364 922 1112 1125
PCVB 1 67 77 32 39 43 1
PROC$ 13 23 22 23 28 46 46 24 19 29 13 17
ROUTS 139 142 168 216 335 290 161 227 186 158 162 196
SPEC$ 238 140 155 114 186 228 204 245 275 263 307 275
WELLS$ 5 8 8 3 16 44
Tot al 547 681 603 741 936 1088 1176 2479 2066 2449 2702 2782 1521
Overal| | 7030 5917 5929 6557 6753 7217 7194 6855 6361 6017 6381 6499 6559




41

Appendi x D
Naval Medical dinic Quantico FY-03 Qutpatient Appointnents
Cct Nov Dec Jan Feb Mar Apr May  Jun  Jul Aug Sep Ave
ACUT | 4910 3960 5456 5261 4007 5556 4604 4043 6141 5966 4523 3924
EST 189 136 143 142 111 102 67 76 41 20 25 17
PROC 4 17 9 32 4 16 15 26 44 24 19 8
ROUT | 2700 1663 1767 2295 1884 2314 2298 2272 2488 1960 1878 2381
SPEC | 687 480 516 551 461 587 687 537 453 508 459 557
WELL | 1435 1112 1026 1521 1263 1386 1461 1654 2093 3046 2339 2359
Total | 9925 7368 8917 9802 7730 9961 9132 8608 11260 11524 9243 9246 9393
ACUT$ | 978 1163 954 1404 1621 1503 1644 1551 1290 1105 1234 1210
EST$ | 1100 854 878 1128 1025 1092 1079 999 1624 2231 1397 1583
PROC$ | 885 886 721 861 834 865 891 872 244 89 58 90
ROUT$ | 183 209 108 157 96 85 59 46 72 119 107 94
SPEC$ | 924 624 405 797 612 622 509 1206 1168 964 437 626
WELL$ | 764 689 794 901 787 1055 730 895 943 815 566 434
Total | 4834 4425 3860 5248 4975 5222 4912 5569 5341 5323 3799 4037 4795
Overal | |14759 11793 12777 15050 12705 15183 14044 14177 16601 16847 13042 13283 14188
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Appendi x E
Patient Appointnment Call Center Costs
Set Up Costs Esti mat es
Bl dg 141 | nprovenent 250, 000
Furniture 57,901
Chairs 14,520
Suppl i es 4,182
Fax 283
LCD Proj ector 3,995
Aspect Phone System 173, 250
Aspect 15 Additional Licenses 48, 000
4 phone sw tches 10, 000
PRI installation (T1 Lines) 500
Conmput ers 50, 650
Cabl i ng 27,000
TAD / Trai ni ng 3, 000
Mar ket i ng 5, 000
Tot al 648, 281
Yearly Costs Esti nat es

Sal aries (23 contract enpl oyees) $1, 175, 143. 36
Aspect |icense Support 32, 000
ASCAP |icense renewal 191

T1 phone lines ($853 per nonth for each |ine)* 20, 472
Tol |l Free Nunmber ($50/nmonth + $0.28 per mn) 6, 000
Copi er Lease 1, 900
Suppl i es 8, 000

Tot al 1, 243, 706

*(excl udes $0. 03 charge per outbound call)
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